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(54) RESISTANT FILM TYPE TRANSPARENT TOUCH PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resistant film type transparent 
touch panel with higher transparency, visibility, and abrasion resistance 
without generating Newton rings. 

SOLUTION: This touch panel is provided with a touch side transparent 
electrode T with a thin-film layer 2 of silicone oxide having a film thickness 
of 20 to 55 nm interposed as an intermediate layer and display side 
transparent electrode D so as to be faced with each other through 
insulating spacers 6. In this case, the surfaces of transparent thin film 
electrodes 3 and 5 of ITO (indium tin oxide) or the like laminated on the 
upper surface of the touch side and/or the display side have a rough 
surface 7, which has uncountable numbers of fine irregularities having 
center line average roughness (Ra) of 0.05 to 2 urn, and its maximum height 
(Rmax) of 0.6 t 2.5 urn. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A resistance film type transparent touch panel comprising: 

The touch side transparent electrode (T) in which a silicon oxide thin film layer (2) of 20-55 nm of thickness and a transparent- 
thin-film-electrodes layer (3) are laminated one by one by one side of a transparent resin film (1). 

The display side transparent electrode (D) in which a transparent-thin-film-electrodes layer (5) is laminated by one side of a 
transparent plate (4) counters the transparent-thin-film-electrodes layer (3, 5), In a resistance film type transparent touch panel 
which it comes to arrange via an insulating spacer (6), A split face (7) according [ the surface of a transparent-thin-film- 
electrodes layer (3, 5) by the side of a touch or/and a display ] to with arithmetical-mean-deviation-of-profile (Ra)0.05- 
2micrometer and a maximum height [ its ] (Rmax) of 0.6-2.5 micrometers countless detailed unevenness. 

[Claim 2]The resistance film type transparent touch panel according to claim 1 in which said silicon oxide thin film layer (2) 
consists of a coating layer by decomposition of perhydropolysilazane, or a sol-gel method of polyfunctional alkoxysilane. 
[Claim 3]The resistance film type transparent touch panel according to claim 1 or 2 in which said transparent plate (4) is cyclic 
polyolefin, a polycarbonate board, or a compound transparent plate with a glass plate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention maintains high transparency and visibility and relates to the resistance film type transparent 
touch panel which Newton rings do not generate with higher abrasion resistance (as opposed to pen sliding) and which was 
improved highly. 
[0002] 

[Description of the Prior Art]Generally a resistance film type transparent touch panel (it is only hereafter called a touch panel.), 
the glass plate which provided transparent electrodes, such as ITO (Indium Tin Oxide), in the display side — and, It is one flat 
panel device made using the flexible transparent resin film (for example, polyethylene terephthalate film) which provided the thin 
film transparent electrode in the touch side similarly by carrying out the placed opposite of this electrode surface via an 
insulating spacer. 

This is used combining it with a liquid crystal display, a CRT display, etc. 

[0003]By the way, the demand in quality and a performance side also becomes severe with use expansion of a touch panel, and 
much more improvement of especially transparency, visibility, and abrasion resistance came to be called for. Then, this invention 
persons find out the new means for solving these technical problems previously, for example, are exhibited by JP,8-64067,A or 
JP,9-237159,A. 

[0004]it is going to attain said each item gazette by carrying out the middle intervention of the silicon oxide layer which specified 
thickness about the thin film transparent electrode by ITO by the side of the touch which constitutes the conventional touch 
panel, or a display, etc. That is, in JP,8-64067,A, a 1 00-600-A silicon oxide thin film layer is first provided on a bright film, 
Provide an ITO thin film layer on it, and, on the other hand, JP,9-237159,A, As the further improvement of said JP,8-64067,A, the 
silica dioxide coating thin film layer of 20-55 nm of thickness formed especially of the chemical splitting of perhydropolysilazane 
is provided, and thin film layers, such as ITO, are provided on it 
[0005] 

[Problem(s) to be Solved by the Invention]However, the problem about the Newton rings produced by light interference was 
newly raised recently, and it needed to solve immediately. When these Newton rings touch the touch side of a touch panel with a 
pen or a finger and perform information inputting, they are phenomena which a rainbow-colored striped pattern generates in ring 
shape focusing on that touched point. 

[0006]Visibility will get very bad if ** and this occur that it is easy to generate these Newton rings, so that the size of the touch 
panel itself becomes large. Although visibility means the performance which can carry out input operation of the screen 
pleasantly legible (without it becomes irritated), it it is generated by Newton rings in the degree of input operation, in order to 
always go into eyes, input operation becomes impossible pleasantly. If this touch panel is used combining a liquid crystal display, 
it will also become the rainbow pattern by the color picture and Newton rings from this display overlapping, and also worsening 
visibility. When performing input operation quickly continuously especially and Newton rings remain, next input operation becomes 
late or the problem of carrying out an erroneous input will also be generated. That is, the problem of the Newton rings in a touch 
panel is also a very important solution technical problem in other required improvement in the characteristic. 
[0007]This invention finds out and attains the solving means, as a result of standing the transparency improved more, visibility, 
and also on abrasion resistance, making into a technical problem to develop the touch panel which gave the characteristic which 
Newton rings do not generate in this and inquiring wholeheartedly. It lectures on the following means. 
[0008] 

[Means for Solving the Problem]Namely, a resistance film type transparent touch panel this invention is characterized by that 
comprises the following. 

The touch side transparent electrode (T) in which a silicon oxide thin film layer (2) of 20-55 nm of thickness and a transparent- 
thin-film-electrodes layer (3) are laminated one by one by one side of a transparent resin film (1) so that it may indicate to claim 
1 and may clarify. 

In a resistance film type touch panel which the display side transparent electrode (D) in which a transparent-thin-film-electrodes 
layer (5) is laminated by one side of a transparent plate (4) counters the transparent-thin-film-electrodes layer (3, 5), and it 
comes to arrange via an insulating spacer (6), A split face (7) according [ the surface of a transparent-thin-film-electrodes layer 
(3, 5) by the side of a touch or/and a display ] to with arithmetical-mean-deviation-of-profile (Ra)0.05-2micrometer and a 
maximum height [ its ] (Rmax) of 0.6-2.5 micrometers countless detailed unevenness. 

And in claims 2-3, it provides as an invention with a gestalt desirable as a thing subordinate to claim 1 . This invention is 

explained in full detail below. 

[0009] 

[Embodiment of the Invention]Rrst, the touch panel (resistance film type transparent touch panel) which will be the requisite for 
this invention is explained. As shown in drawing 1 , as a transparent resin film (1) which is a composition base of the touch side 
transparent electrode (T) in this touch panel, Generally about 0.1-0.2 mm in thickness and the total light transmittance (it 
abbreviates to Tt hereafter) are not less than about 80%, and also it excels in heat resistance, flexibility, the solvent-proof 
characteristic, etc., and the film state thing which is flexible-like and is rich in recovery elasticity is used. The transparent 
polyethylene terephthalate film by which biaxial stretching was specifically carried out Begin (to call it a PET film hereafter) and, 
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otherwise, for example A polyethylenenaphthalate film, A polyether sulfon film, a polycarbonate film, a polyarylate film, a 
polysulfone film, amorphous polyester film, an amorphous polyolefin film, etc. can be mentioned. 

[0010]And 20-55 nm of thickness provides a 30-50-nm silicon oxide thin film layer (2) in one side of said transparent resin film 
preferably first. By this limited thin film layer being formed, Tt as the whole improves more as compared with the case of only the 
transparent-thin-film-electrodes layer by ITO etc., and. It will be in the state where it excelled extremely in the abrasion 
resistance (wear this electrode layer out or prolonged use should not have generating of a crack, either) of this electrode layer 
touched directly by touch input operation. It will improve more, without losing said characteristic, if said transparent-thin-film- 
electrodes layer surface in this invention is in a split-face state. That is, the split face (7) in the countless detailed unevenness in 
the silicon oxide layer of 20-55 nm of thickness and said specific range established in this electrode layer surface mentioned 
later will be combined unescapable. Even if it is a split face in this specific range of this electrode layer surface, if transparency 
is bad inferior also to abrasion resistance and exceeds 55 nm, especially at less than 20 nm, it becomes easy to generate a 
crack, and abrasiveness will reveal the sense of color of not only worsening but light yellow, and, specifically, will serve as a 
situation which is not preferred to human being's eyes. 

[0011] Although the means forming in particular of said silicon oxide thin film layer (2) is not limited, generally Sputtering process, 
A thin-film-forming means, perhydropolysilazane, or polyfunctional alkoxysilane, such as a vacuum deposition method and a CVD 
method, can be used as a raw material, and the coating method formed by these coating can be illustrated. 
[001 2]In said sputtering process, one side of transparent resin films, such as said PET film generally performed preferably first, 
for example, degreasing washing and a corona, After performing discharge by glow etc. as pretreatment, it confronts each other in 
the vacuum chamber of a sputtering system, and silicon and this film which added the silica dioxide and the conductive impurity 
as a target are set. And by mixing oxygen in inactive gas or this gas, such as argon, and introducing in this tub, the degree of 
vacuum in this tub is kept at about 10-1 to 10 to 3 Torr. And it is the method of carrying out weld slag vacuum evaporation and 
forming a 20-55-nm thin film with high frequency or a direct-current magnetron method. 

[0013]On the other hand, the silicon oxide thin film layer by the perhydropolysilazane illustrated as a coating method, first — one 
side of said transparent resin film — the organic solvent solution (for example, xylene.) of this polysilazane The solution which 
made solids concentration several percent by using aliphatic series ether, such as aromatic compounds, such as 
decahydronaphthalene, and dibutyl ether, etc. as a solvent is coated by methods, such as spin coating, dip coating, spray coating, 
and roll coating. Next, fatty amine (for example, triethylamine) is steam-ized for this this coated polysilazane side, and it is 
neglected under the mixed vapor atmosphere which mixed this and a steam. If it is finally neglected for several minutes under the 
high-humidity/temperature atmosphere before and behind around 100 ** and 80% of relative humidity, it will decompose 
chemically, and this polysilazane will change to a silica dioxide, and will be formed by 20-55-nm thickness. Since it is also 
possible to add as a decomposition accelerator in the decomposing means to the silica dioxide of this this polysilazane, and to 
heat sodium alcoholate and an acetylacetonato complex (for example, palladium complex) in humidity otherwise to it, for example, 
it is not limited to that method in particular. 

[0014]Said polysilazane is marketed as a cold cure type polysilazane solution (for example, N-V110), for example from TONEN 
CORP. Although this chemical structure is fundamentally shown by the following-ization 1 (n is a degree of polymerization), the 
thing of the irregular cyclic structure shown in the following-ization 2 may live together. 
[0015] 
[Formula 1] 
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[Formula 2] 
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[001 7]Since solubility's [ as opposed to / that it is the amount of polymers too much / an organic solvent ] falling and the labile 
to a silicon dioxide also fall, the molecular weight of said polysilazane is not desirable. A desirable molecular weight is about 600- 
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2,000, and it is preferred that it is a polymer of the grade called oligomer. In ** 1 or ** 2, coexistence of some of the polyorgano 
silazane by which the hydrogen atom was replaced by the alkyl group, for example is substantially excepted, even though it is 
allowed. This is because it is not effective for the more homogeneous silicon dioxide coating stratification. This polysilazane 
pours ammonia into the complex of dichlorosilane and pyridine, and can compound it by performing an ammonolysis, for example. 
[0018]Next, coating by a sol-gel method by polyfunctional alkoxysilane is explained. First, this alkoxysilane is a silane compound 
which combines 2-4 of an alkoxy group, Dimethoxy dimethylsilane, trimethoxy methylsilane, a tetramethoxy silane, diethoxy 
diethylsilane, a trimethoxy ethylsilane, a tetraethoxysilane, etc. are mentioned concretely. Since alkoxysilane which combines 3-4 
alkoxy groups especially can perform change to a silica dioxide efficiently, it is desirable. 

[0019]And said polyfunctional alkoxysilane is mixed with water and alcohols into mixed liquor of catalysts (chloride etc.). Although 
the mixture ratio of each ingredient is decided in quest of an optimum value by preliminary experiment, if an example is given, it 
will be a rate of 2 mol of water, 6 mol of alcohols (mainly ethyl alcohol), and 0.03 mol of chloride to this 1 mol of alkoxysilane. 
obtained sol — a transparent resin film is coated with -**** liquid with a coating method illustrated to said perhydropolysilazane 
carried out If coating is completed, it is neglected at ordinary temperature, and beforehand, evaporative removal of the solvent 
will be carried out and, finally it will be heated with prescribed temperature (generally around 100 **). It decomposes and this 

alkoxysilane layer currently coated changes to a silica dioxide, said sol **** liquid is marketed as col coat N-103X, for 

example from col coat incorporated company. 

[0020]As mentioned above, although illustrated about means forming of a silicon oxide thin film layer of 20-55 nm of thickness, 
formation by a coating method of the two latters is especially preferred. In leading to a fall of visibility, and surface roughening by 
detailed unevenness mentioned later, this is obtained, and it is hard and it is hard for it to be easy to color it light yellow, and to 
control it by thin-film-forming means, such as sputtering, as arithmetical mean deviation of profile and its maximum height want. 
On the other hand, in a latter two-way-type method, it is obtained as it is completely water-white, it is easy to recognize visually 
and arithmetical mean deviation of profile and its maximum height want in this surface roughening, and it is because it is easy to 
control. 

[0021]It is considered to originate in a stoichiometrical gap from a silica dioxide of silicon oxide by which formation ** is carried 
out that said sense of color differs. That is, in thin-film-forming methods, such as sputtering, silicon oxide formed is in a state 
where it is shown by SiOx (x= 1-1.9), and SiO, Si203, etc. live together. By these coexistence, while a refractive index becomes 
high rather than a silica dioxide, optical absorption in a light range arises. However, since a silicon oxide layer which consists of 
coating of perhydropolysilazane or polyfunctional alkoxysilane is close to a pure silica dioxide, a refractive index is also small and 
optical absorption does not produce it, either. 

[0022]Although said silicon oxide layer presupposes at the touch side transparent resin film that it is indispensable, it may be 
formed in a transparent plate (4) by the side of a display like the above, of course, both sides of these each substrate — the 
same — ****** — there is no restriction in things. 

[0023]Next, a transparent-thin-film-electrodes layer (3, 5) which is laminated on a silicon oxide layer of 20-55 nm of thickness in 
the touch side, and is laminated on one side of a transparent plate (4) in the display side is explained. 

[0024]Although a formation material of said both transparent-thin-film-electrodes layer (3, 5) is generally represented by ITO 
(indium oxide tin which doped tin to indium oxide) in common, Tin oxide antimony (ATO) which otherwise doped a tin dioxide with 
antimony or fluoride, for example, Or since metallic oxides etc. which are not doped, such as doping metal oxides, such as zinc 
oxide aluminum (AZO) which doped tin oxide fluoride (FTO) and a zinc oxide with aluminum, and a multiple oxide of indium oxide 
and a zinc oxide, may be sufficient, there is no restriction in particular. It is good in these illustration also as this electrode layer 
from which both construction material differs. 

[0025]And said transparent-thin-film-electrodes layer Although means forming is based on a method of of ion plating sputtering 
process generally performed, a vacuum deposition method, a CVD method, or the method etc., sputtering process is preferably 
used also in respect of quickness also in operating condition. This sputtering process targets a sintered compact of metallic 
oxides, such as said ITO, for example, confronts each other in a vacuum chamber of a sputtering system, and sets said body. And 
by mixing oxygen in inactive gas or this gas, such as argon, and introducing in this tub, a degree of vacuum in this tub is kept at 
about 10-1 to 10 to 3 Torr. And it is the method of carrying out weld slag vacuum evaporation and forming a transparent 
electrode thin film of predetermined thickness with high frequency or a direct-current magnetron method. 
[0026]Although thickness of said transparent-thin-film-electrodes layer is not limited, it is desirable to be referred to as 1 0-40 
nm. This is because it is the most effective from processability for conductivity (generally 200-1 Kohm/sq.) required as a touch 
panel, transparency, abrasiveness, and surface surface roughening by detailed unevenness mentioned later, etc. 
[0027]since a transparent plate (4) by the side of said display also needs not to curve or become depressed to touch press from 
the touch side transparent electrode — ** — although a direct transparent plate is used and the thickness is based on material, 
generally it is about 0.5-2 mm. However, from a point of transparency, the thinner possible one is desirable. As a material, 
although an inorganic glass board is generally used, transposing this to a plastic sheet these days is also performed from a point 
of handling nature and a weight saving, if it is necessary to also take into consideration and decide heat resistance, chemical 
resistance, and mechanical properties but in the case of this plastic sheet, and it illustrates — that of the following — although - 
- it is mentioned. For example, cyclic polyolefin, polycarbonate, diethylene-glycol bisallyl carbonate, A copolymer of 
polymethylmethacrylate, polystyrene, and a methylmetaacrylate and styrene, It is a plate by a copolymer of styrene and acrylic 
nitril, polyether sulphone, polysulfone, poly (4-methylpentene- 1), polyarylate, amorphous polyester (generally called A-PET), etc. 
[0028]In the case of said plastic sheet, a polycarbonate board is used, but it remains for using it, carrying out use limitation 
moreover with small size. This reason twists a polycarbonate board for not being the material it can be satisfied with vacuum film 
formation, such as sputtering, of material enough from reasons absorptivity's being large and heat-resistant temperature are low 
etc., as compared with other resin etc., although excelled in shock resistance. Especially a means solvable to these problems is 
using a compound transparent plate with cyclic polyolefin. Other transparent plates compounded with cyclic polyolefin here begin 
an inorganic glass board, Although it may be any of said plastic sheet to illustrate, composite with an inorganic glass board from a 
point or a polycarbonate board which the characteristics, such as dimensional stability required as a touch panel, can reveal on a 
synthetic more high level is desirable. 

[0029]Cyclic olefin became the main ingredients, it is the polymer combined in a main chain, and the crystallinity of a polymer by 
straight chain olefin was changed to amorphism nature, and higher transparency, low birefringence, heat resistance, chemical 
resistance, etc. were given, and cyclic polyolefin says what [ all ] is generally known. Although it is norbornene which this polymer 
is well known as cyclic olefin, and is used, It is represented by two of copolymerization cyclic polyolefin by addition condensation 
of independent cyclic polyolefin obtained by carrying out hydrogenation, and norbornene and straight chain olefins, such as 
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ethylene, after carrying out ring opening polymerization of this norbornene itself. There are "ARTON" (trademark) currently 
marketed from Japan Synthetic Rubber Co., Ltd. by what known as independent cyclic polyolefin, and "ZEONEX" (trademark) 
currently marketed from Nippon Zeon Co., Ltd., As a copolymerization cyclic polyolefin polymer, "Appel" (trademark) currently 
marketed from Mitsui Chemicals, Inc. has.. 

[0030]In said composite, cyclic polyolefin is good to compound by thickness thinner than a board to be compounded. This is 
because it can leave the effective characteristic of a compounding board itself and the characteristic of this polyolefine can be 
made to multiply. The thickness is good to be referred to as about 0.05-0.3 mm, and to adjust overall thickness to 0.5-2 mm. And 
the compound method is performed by a method whether adhesion composite of this annular polyolefin film with a thickness of 
0.1-0.4 mm generally obtained by forming separately is carried out via transparent adhesives, or for this to be coated, and to dry 
and compound using an organic solvent solution of this polyolefine. 

[0031]And although composite is performed on one side of a near board with which a transparent-thin-film-electrodes layer (5) 
is laminated at least to be compounded of course, it may go to both sides. Since a board to be compounded can be made thinner 
when both sides are compounded, it is lighter-weight, and since a compound transparent plate which is excellent in dimensional 
stability etc. is obtained, it is desirable. 

[0032]Although formation of a transparent-thin-film-electrodes layer by ITO in the case of said compound transparent plate, etc. 
is performed on conditions like the above, When carrying out adhesion composite using an annular polyolefin film formed 
beforehand, it is good to form this transparent-thin-film-electrodes layer in a stage of this film, and for a means to carry out 
adhesion composite to perform this to a board to be compounded. Since impurity gas, such as water and a remains organic 
solvent, is emitted in large quantities from this board when carrying out sputtering after a compound board is formed, this, It is 
because the sputtering itself serves as a batch production and it cannot produce [ that membraneous quality of transparent- 
thin-film-electrodes layers, such as ITO for which it asks as a result, is not obtained, or ] continuously to others. To cyclic 
polyolefin, I hear that the reason for having explained as the above and polycarbonate board independent fault which cannot give 
higher conductivity cannot perform sputtering, such as ITO in a temperature low heat deflection temperature of polycarbonate 
and higher, and there is. 

[0033]Although said transparent-thin-film-electrodes layer has three electrode patterns according to information inputting form 
of a touch panel, it is all applicable in this invention. One of the electrode pattern of this is the surface state pattern in which the 
touch and display side is also provided in the whole surface, An analog form which consists of this, a matrix system which 
another intersects in this with stripe shaped patterns, and the 3rd are a surface state pattern and stripe shaped patterns, and 
they are a mixed method which consists of this. 

[0034]And in between the touch side transparent electrode (T) and the display side transparent electrodes (D) generally [ an 
insulating spacer ], It is provided for switch ON/OFF operation by touch, and, generally may be carried out about the producing 
method, size, a locating position, and quantity, and there are no conditions in particular that are regulated. However, it must be an 
insulator higher than the maximum height (Rmax) of 0.6-2.5 micrometers of detailed unevenness in surface roughening formed in 
a transparent-thin-film-electrodes layer mentioned later about a size of this spacer, especially height. Others should just 
maintain necessary minimum conditions so that switching operation may be performed smoothly. If shown in illustration, on a 
transparent-thin-film-electrodes layer provided in the display side, it will have a crawler bearing area of 0.001-0.003 mm2, 4-10 
micrometers in height, a 3-5-mm-pitch size, and an interval, and will implant by print processes, such as screen-stencil, using 
acrylic transparent hardening resin. 

[0035]In a resistance film type transparent touch panel explained as mentioned above, by this invention, further, The surface of a 
transparent-thin-film-electrodes layer (3, 5) especially established in the upper layer by the side of a touch or/and a display is 
not smooth, and 0.05-2 micrometers of arithmetical mean deviation of profile (it abbreviates to Ra below), It needs things that 
0.07-1.5 micrometers and the maximum height (it omits the following Rmax) of those have preferably 0.6-2.5 micrometers of split 
faces of countless detailed unevenness which is 1-2 micrometers preferably. This is explained below. 

[0036]First, by being a split face in the range, the transparency of a resistance film type transparent touch panel which will be 
the requisite in this invention at least which it originally has can also maintain visibility and abrasion resistance, and can solve at 
once a fault of Newton rings by which it was newly generated. And visibility and abrasion resistance can also be further raised 
now with this surface roughening. These effects are things of the above [ the split face ] obtained only after are especially in the 
range of Ra and Rmax. That is, since it is a detailed unevenness split face too much in less than 0.05 micrometer in Ra, wear- 
resistant improvement is also no longer found as well as it becoming impossible to prevent generating of Newton rings thoroughly. 
When it exceeds 2 micrometers, on the whole, it is recognized visually whitely, therefore it becomes impossible on the other 
hand, to maintain transparency. 

[0037]On the other hand, about Rmax, in said Ra, height of the unevenness is specified as further 0.6-2.5 micrometers, and even 
if it is t therefore ] Ra=0.05-2micrometer, it will mean that it must be less than the range of Rmax=0.6-2.5micrometer, and there 
will be. Since the surface of a transparent-thin-film-electrodes layer will turn into a more detailed mat state side if smaller than 
0.6 micrometer, it becomes impossible that is, for generating of Newton rings to prevent thoroughly. Conversely, if it exceeds 2.5 
micrometers, it will be in a surface state which higher unevenness towers and exists all over a Ra=2micrometer split face, and 
scattered reflection of the light will be carried out and it will worsen visibility. Since it may be equivalent to height of an insulating 
spacer or may become more than it, a transparent-thin-film-electrodes layer by the side of a touch and a display touches very 
easily, or will not be in the state where it has always touched, does not achieve a function of an insulating spacer, and cannot 
use it as a touch panel. 

[0038]Although the aforementioned split face is generally established in the surface of a transparent-thin-film-electrodes layer 
(3) by the side of a touch, it may provide this in the surface of a transparent-thin-film-electrodes layer (5) by the side of a 
display, or this surface of these both sides. 

[0039]And said Ra=0.05-2micrometer, Rmax = although the following three can be illustrated about a means to provide countless 
detailed unevenness of 0.6-2.5 micrometers, it is not specified as these. 

[0040]Embossing of the one method is first carried out to a transparent resin film by the side of a touch used as a base, or the 
transparent plate (in case of plastic) whole surface by the side of a display using a metallic roll by which embossing was carried 
out, and size enlargement is carried out to a split face considered as a request. Although size enlargement of the split face of a 
crevice processed on a metallic roll side here is carried out to this film or a plastic sheet side, generally it does not reappear as it 
is and size enlargement of it is carried out to it being also at a certain rate in a smaller split face in many cases. Therefore, 
Ra=0.05-2micrometer, Rmax to need = although it will decide by conducting preliminary experiment, whether it is good to produce 
a crevice of a size of which to a metallic roll side to 0.6-2.5 micrometers, Surface roughness of a metallic roll side should just aim 
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at profile Ra=0.5-4micrometer and Rmax=5-20micrometer. 

[0041]Although said embossing metallic roll is generally produced by machinery, laser engraving or phototype process, and a 
chemical etching method, generally the embossing conditions by this are as follows. Stand face to face against this metallic roll, 
win popularity, form a roll, and during this period Linear pressure about ten to 50 kg/cm, Rolling press working of sheet metal is 
carried out through a transparent resin film or a plastic sheet under a heating condition set up low 20-30 ** from softening 
temperature of the rolling speed 2-10 m/min, a transparent resin film, or a plastic sheet. 

[0042]The second method is methods by coating. Generally this carries out dispersion mixing of the silica transparent pulverized 
coal to transparent resin (there are many cases of acrylic resin), and coats the whole surface of said transparent resin film or a 
transparent plate (an inorganic glass board or a plastic sheet) with this. By silica pulverized coal to distribute, a split face of Ra 
and Rmax for which it asks is acquired. Since Ra and Rmax can control the range with a size of this pulverized coal, and quantity 
mixed to this transparent resin, an optimal condition will be decided by preliminary experiment. When a compound board with said 
cyclic polyolefin performs this coating, it is good to perform this coating on a film of cyclic polyolefin, and to take a method of 
pasting this together with adhesives etc. to a transparent plate first. 

[0043]Using a transparent substrate by the side of a touch by which split-face grant was carried out beforehand, or a display, by 
a means to describe above to this, a method of illustrating above laminates a 20-55-nm silicon oxide thin film layer and a 
transparent-thin-film-electrodes layer one by one in the touch side, and laminates a transparent-thin-film-electrodes layer by 
the display side. Countless detailed unevenness of Ra=0.05-2micrometer and Rmax=0.6-2.5micrometer will be given to the 
surface of each transparent-thin-film-electrodes layer of the upper layer obtained as a result. 

[0044]Unlike the above, the third method disburses an embossing metallic roll described above to a transparent-thin-film- 
electrodes stratification plane by the side of a touch which might be laminated by the means, or a display, and carries out a 
rolling press directly, Size enlargement of the countless detailed unevenness of Ra=0.05-2micrometer and Rmax=0.6- 
2.5micrometer is carried out to this electrode layer surface. Although there is no difference as substantially as a case where size 
enlargement of the embossing conditions here etc. is carried out to the aforementioned transparent substrate, since a crack may 
arise in a lower layer silicon oxide layer when carrying out size enlargement to a transparent-thin-film-electrodes stratification 
plane by the side of a touch especially, it fully needs to be careful. It is good to take a method of carrying out embossing to a 
transparent electrode layer by the side of a display, and making it into a desired split face from this point, when based on these 
3rd method. 

[0045]Methods that it is desirable in a production means of a resistance film type transparent touch panel by this invention 
explained above are the following two cases. 

[0046]First, one of them carries out [ aforementioned ] embossing of the whole surface of a transparent resin film by the side of 
a touch, forming a predetermined split face — a perhydropolysilazane solution of the above [ split face / the ] next, or sol of 

polyfunctional alkoxysilane **** liquid, [ coat and ] Decompose into a silica dioxide respectively and a 20-55-nm silicon 

dioxide layer is formed, Ra=0.05-2micrometer, Rmax which were obtained by finally laminating transparent-thin-film-electrodes 
layers, such as ITO, by sputtering = The touch side transparent electrode which consists of a 0.6-2.5-micrometer split face, It is 
obtained via an insulating spacer implanted in this display side transparent-thin-film-electrodes layer by carrying out the placed 
opposite of the display side transparent electrode which provided a transparent-thin-film-electrodes layer in a plate surface of 
an inorganic glass board or a plastic by ITO by sputtering, etc. About formation of the aforementioned silicon oxide thin film layer, 
sol of a perhydropolysilazane solution or polyfunctional alkoxysilane — a coating method with -**** liquid, What is more desirable 
than formation by weld slag vacuum evaporation of silicon which added a conductive impurity of further others depending on a 
silica dioxide or the case, Ra=0.05-2micrometer, Rmax which are given for Newton-rings prevention in addition to the 
manifestation effect of the sense of color and higher transparency = it is because it is easy to control although a 0.6-2.5- 
micrometer split face is formed. That is, since a concave portion will be thickly coated in a coating method rather than a convex 
portion of an uneven part and it is buried with it even if there is a substandard concave portion (Rmax is influenced), Ra and 
Rmax which were obtained go into a mentioned range easily. 

[0047]another — one side of a transparent resin film by the side of a touch — sol of said perhydropolysilazane solution carried 

out or polyfunctional alkoxysilane **** liquid being coated, and it decomposing chemically and, The touch side transparent 

electrode which formed a 20-55-nm silicon oxide thin film layer, carried out weld slag vacuum evaporation of the ITO etc. on it, 
and laminated and obtained a transparent-thin-film-electrodes layer, Surface roughening of the transparent resin containing said 
embossing or silica pulverized coal is coated and carried out to one side of an annular polyolefin film, Ra which carried out weld 
slag vacuum evaporation of the ITO etc. on it, and laminated and obtained a transparent-thin-film-electrodes layer = 0.05-2 
micrometers, Rmax = it is obtained via an insulating spacer implanted in this display side transparent electrode side by carrying 
out the placed opposite of the compound transparent plate which obtained the display side [ 0.6-2.5 micrometers ] transparent 
electrode by pasting it together to a plastic sheet or an inorganic glass board. 
[0048] 

[Example]Hereafter, this invention is further explained in full detail according to an example with a comparative example. Ra as 
used in the field of in the text or this example, Rmax, transparency, abrasion resistance, and Newton rings are measured as 
follows, and this expresses them. 

[0049]O Ra and Rmax ... It is the value measured with the surface-roughness-shape-measurement machine" surfboard COM 
570A" type by Tokyo Seimitsu Co., Ltd. 

[0050]O Transparency ... TotaHight-transmittance [%] Tt shows, and this shows transmission quantity with a wavelength of 300- 
800 nm measured with the U-3410 type spectrophotometer by Hitachi, Ltd. based on JIS K7105 (1981) about each sample by %. 
Transparency will be high, so that this is large. 

[0051 ]0 Abrasion resistance ... Using the touch panel produced in each example, a load (250g or 500 g) is performed to the nib 
(R= 0.8 mm) made from polyacetal, and both-way sliding of the homotopic by the side of a touch is carried out. Sliding distance is 
50 mm, is counted with one one way and performs this five to 100,000 to 200,000 times. And when becoming prescribed 
frequency, by the following method, potential difference deltaV generated in the sliding part is measured, and it ** with impressed 
electromotive force (5V), and is shown by % as endurance. It will excel in abrasion resistance, so that this value is small. The 
measuring method of potential difference deltaV is as follows. First, if it slides on prescribed frequency, the transparent electrode 
by the side of a touch will be removed, and this will be set to the measuring circuit shown in drawing 2 . And the voltage of 5V is 
impressed to silver paste electrode Ag of both ends. And the value of the potentiometer Vc is recorded at right angles to the 
orbit 10 of pen sliding by the probe 9 provided very in + the measuring circuit 8 side, carrying out the sensing pin of the 
transparent-thin-film-electrodes layer surface at intervals of 1 mm. Since big potential difference deltaV will occur in a sliding 
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portion when the transparent-thin-film-electrodes layer laminated is greatly worn out or a crack etc. enter by pen sliding, it will 
separate greatly from an ideal voltage gradient curve in case there is not wear or a crack. 

[0052]O Newton rings ... The touch surface of the touch panel produced in each example is touched 30 points in pinpoint at 
random with the nib (R= 0.8 mm) made from polyacetal. It is checked by viewing whether a rainbow-colored interference fringe 
occurs around a touched point. 

[0053](Example 1) Embossing of one side of 188 micrometers in thickness and 350 mm in width a biaxial-stretching PET film roll 
(Tt = 88.8%) was carried out first on the following conditions. 

O Embossing metallic roll ... By laser engraving, Ra=1.9micrometer, Rmax = surface chrome plating roll 0 pressing pressure made 
into a 1 8.4-micrometer split face (linear pressure) ... 35kg[/cm ] O press temperature (skin temperature of a metallic roll) ... the 
surface roughness of the PET film side in which size enlargement was carried out by 1 75 ** 0 ****************3 or more 
m/min, Ra=0.1 4micrometer, Rmax = it was 1.18 micrometers. 

[0054]Next, carry out roll coating of the m-xylene solution which dissolved 5% of the weight of perhydropolysilazane to the split 
face of said obtained embossing PET film, and evaporative removal only of the m-xylene is carried out to it, After making the 
steam which contains a triethylamine steam after that contact, 5min neglect was carried out under 95 ** and RH85% atmosphere 
at the last. When the acquired coating layer side was checked by XPS (X-ray Photospectroscopy), it checked that it was a nearly 
perfect silica dioxide film. And the thickness of the silica dioxide thin film was about 50 nm in average thickness. Tt=89.5%, 
Ra=0. 11 micrometer, Rmax = at 0.94 micrometer, as compared with coating before, nebula decreased considerably and the 
transparent feeling increased. 

[0055]Next, said obtained PET film was cut out to 120 x 100 mm. all over the silica dioxide thin film layer on this film, sputtering 
of the ITO was carried out on the following conditions, and the transparent-thin-film-electrodes layer was laminated. 
O A weld slag method ... a direct-current magnetron O target ... the sintered compact 0 film temperature of ITO (indium tin 
oxide) ... a 100 **0 degree of vacuum ... 2x10-3Torr (gas which mixed oxygen 4.5% to Ar) 

O Supplied power ... 0.8 kWO membrane formation time ... The thickness of the ITO electrode thin film layer laminated 5 sec was 
25 nm. Tt=88.1%, Ra=0.1 Imicrometer, Rmax = it was 0.94 micrometer. Hereafter, the film which laminated and obtained the thin 
film is called a touch side PET transparent electrode. 

[0056]On the other hand, the inorganic glass board (Tt = 91.6%) of 1.1 mm in thickness and 120 x 100 mm was prepared, 
sputtering of the ITO was carried out to this whole surface on said same conditions, and the transparent-thin-film-electrodes 
layer of ITO was laminated. The laminated ITO thin film electrode layer thickness was 26 nm, and it was smooth in the surface 
with Tt=91.0%. This is called below the display side glass transparent electrode. 

[0057]Next, the extraction electrode (5 mm in width and about 10 micrometers in thickness) was formed in both the sides of the 
longitudinal direction of said touch side PET transparent electrode by screen-stencil of silver conductive paste. On the other 
hand, to said display side glass transparent electrode, UV irradiation of the photo-curing type acrylic resin was screen-stenciled 
and carried out, and it was hardened so that a dot spacer 7 micrometers in height and 50 micrometers in diameter might be 
alternately implanted in a 3-mm pitch. At the end, the obtained two electrodes were assembled as a touch panel face to face. 
[0058]About said touch panel assembled and obtained, first, after checking the existence of generating of Newton rings, abrasion 
resistance (pen sliding durability) and sense of color were investigated. The result was summarized in Table 1. 
[0059] 
[Table 1] 
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[0060](Example 2) Pretreatment by corona discharge treatment was first performed on this one side using the same PET film as 
having used in Example 1. To this treated surface, to 1 mol of tetraethoxysilanes And 6 mol of water, the sol which mixed the 
whole as became a rate of 6 mol of ethyl alcohol, and 0.03 mol of chloride — after carrying out roll coating of the -**** solution 
and carrying out evaporative removal of the solvent by 70 ** and the hot air drying of 30 sec, it heated for 5 minutes at 1.5hr 
and also 120 ** at 100 **. When the obtained coating layer was checked by XPS, it has checked that it was a perfect silica 
dioxide film. Thickness is 47 nm and there was 89.8% of Tt. 

[0061]Next, on said obtained silica dioxide thin film, sputtering of the ITO was carried out on the same conditions as having 
carried out in Example 1, and the ITO transparent-thin-film-electrodes layer of 24 nm of thickness was laminated on the whole 
surface. At this time, Tt was 88.3%. What was obtained here is called a touch side non-split-face PET electrode. 
[0062]on the other hand — an annular polyolefin film (ARTON by Japan Synthetic Rubber Co., Ltd..) 0.1 mm in thickness, and 750 
mm in width Tt = on 92.5% of one side. Silica pulverized coal with a particle diameter of 5 micrometers. The organic solvent 
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(methyl-ethyl-ketone / ethyl acetate / three ingredients of isopropyl alcohol mixed solvent) solution which uses as the main 
ingredients the photoresist acrylic system monomer thru/or oligomer which made with 4 % of the weight and a particle diameter 
of 3 micrometers silica pulverized coal contain 2% of the weight is coated with a roll coater, After carrying out evaporative 
removal of this solvent, ultraviolet rays were made to irradiate with and harden. The thickness of this obtained hardening layer 
was 4 micrometers, and the split face was Ra=0.14mtcrometer, Rmax=1.46micrometer, and Tt=92.0%. 

[0063]Next, except film temperature being 130 **, on the same conditions, as the PET film of Example 1 performed, sputtering of 
the ITO was carried out and the transparent-thin-film-electrodes layer of ITO was provided in the whole surface. The thickness 
of the electrode layer of this ITO was 30 nm, and the split face was Ra=0.14micrometer and Rmax=1.46micrometer, and was 
Tt=89.5%. 

[0064]On the other hand, the obtained above-mentioned film was pasted up on the polycarbonate board (Tt = 90.0%) 1.0 mm in 
thickness, and 1 20 mm long [ 1 00 mm wide and ] via the acrylic pressure sensitive adhesive (NITTO DENKO CORP. make HJ- 
9150W), and the compound transparent plate was produced. Tt of the obtained transparent plate = it was 88.0%. This board 
obtained here is called the display side split-face compound board electrode. 

[0065]And so that it may be set to 5 mm in width, and 10 micrometers in thickness at both the sides of the longitudinal direction 
of said touch side non-split-face PET electrode, The extraction electrode by silver conductive paste was provided like Example 
1, on the other hand, the same insulating spacer was implanted in said display side split-face compound board electrode like 
Example 1 , it was countered in both electrode surface, and the touch panel was assembled to it 

[0066]It investigated about Newton rings, abrasion resistance, and sense of color like [ touch panel / said / which was obtained ] 
Example 1, and the result was summarized in Table 1. 

[0067](Comparative example 1 ) (when the thickness of a silicon oxide thin film layer is outside the range) 
In Example 1 , on the whole surface of the surface roughening PET film by embossing of two sheets similarly obtained on 
conditions. Except making what changed the thickness of the silica dioxide thin film layer by perhydropolysilazane into 1 5 nm and 
70 nm, and laminated it respectively, the transparent electrode by the side of a touch and a display was respectively produced on 
the same conditions, and it finished setting up on 2 sets of touch panels similarly hereafter. The touch panel by this 1 5nm silica 
dioxide thickness is called the touch panel 15, and the touch panel by 70 nm is similarly called the touch panel 70. Newton rings, 
abrasion resistance, and sense of color were measured about each, and it collected into Table 1. After laminating a 15-nm silica 
dioxide thin film, the split faces of a PET film are Ra=0.13micrometer and Rmax=1.10. 
In 70-nm lamination, they were Ra=0.06micrometer and Rmax=0.75micrometer similarly. 

[0068](Comparative example 2) (when the split faces Ra and Rmax are outside the range) 

In Example 1, in the embossing conditions performed to a PET film, Except using this roll of two that changed the split face of 
the chrome plating metallic roll into Ra=0.75micrometer, Rmax=12.5micrometer (it is called the comparison roll A below), and 
Ra=1.45 and Rmax=25.3micrometer (it is called the comparison roll B below), Embossing was carried out on the same conditions 
and a 50 nm silicon oxide layer and a 25-nm ITO electrode thin film layer were laminated one by one like Example 1 using the 
PET film which has two kinds of this detailed unevenness henceforth. 

[0069]The surface roughness of the ITO electrode thin film layer side in the case of being based on said comparison roll A was 
Ra=0.03micrometer and Rmax=0.95micrometer, and was Tt=88.7%. On the other hand, the surface roughness of the ITO electrode 
thin film layer side in the case of being based on the comparison roll B was Ra=1.45micrometer and Rmax=4.5micrometer, and 
was Tt=88.3%. 

[0070]On the other hand, the transparent electrode by the side of a display provided and produced the ITO thin film electrode 
layer of 25 nm of thickness on the whole surface of two inorganic glass boards on the same conditions as Example 1. 
[0071]And the extraction electrode and insulating spacer by silver conductive paste were implanted in each transparent 
electrode by the side of the aforementioned touch and a display like Example 1, the both electrode surface was assembled face 
to face, and 2 sets of touch panels were obtained. 

[0072]It measured [ each ] about Newton rings, abrasion resistance, and sense of color by having used the thing based on the 
touch panel A and the comparison roll B for the thing based on the comparison roll A as the touch panel B, and collected into 
Table 1. 

[0073](Comparative example 3) (when a split face was not used but it is made a smooth side) 

In Example 1, embossing was not carried out to a PET film, but others laminated the silica dioxide thin film layer and ITO 
transparent-thin-film-electrodes layer by pel hydroxy polysilazane one by one on the same conditions, and produced the touch 
side transparent electrode. 50 nm and the ITO transparent-thin-film-electrodes layer of this silica dioxide thin film layer 
laminated here were 25 nm, and Tt was 90.2%. 

[0074]And the transparent electrode by the side of a display was produced like Example 1 , countered with the aforementioned 
touch side transparent electrode, and it finished setting it up on the touch panel. Newton rings and abrasion resistance were 
measured about this touch panel, and it collected into Table 1. 

[0075](Comparative example 4) (when not carrying out the middle intervention of the silicon oxide thin film layer) 
Except [ all ] not providing the silica dioxide thin film layer by the pel hydroxy polysilazane laminated to the PET film by the side 
of a touch in Example 1, on the same conditions. The ITO transparent electrode by the side of a touch and the display side glass 
transparent electrode which opposes this were produced respectively, and it finished setting up on the touch panel similarly 
hereafter. Newton rings and abrasion resistance were measured and this touch panel was summarized into Table 1. The surface 
roughness of the touch side ITO thin film electrode layer surface was Ra=0.02micrometer and Rmax=0.34micrometer, and was 
Tt=87.3%. From this, it is shown from the case of only an ITO transparent-thin-film-electrodes layer by 20-55 nm of silica dioxide 
thin film layers being laminated that transparency improves. 
[0076] 

[Effect of the Invention]It comprises this invention as aforementioned. 
Therefore, the following effects are done so. 

[0077]First, the transparency of the whole touch panel improves more because a silicon oxide thin film layer carries out a middle 
intervention by 20-55 nm of thickness. 

[0078]It is not generated at all by Newton rings at the time of a touch. As a result, a screen is legible, and since a character etc. 
can be read correctly in a short time, input operation of information can be performed lightly. Since the color tone of a display is 
recognized visually as it is, mentally, I am not irritated. 
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[0079]Abrasion resistance (wear of transparent-thin-film-electrodes layers, such as ITO generated especially by pen input 
operation, and generating of a crack) is improved greatly. 

[0080]Since it had the sense of color near colorlessness in the whole, the clearer and legible touch panel could be obtained. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a figure showing the sectional view of the touch panel in this invention. 
[Drawing 2] It is a measuring circuit figure for a wear-resistant check. 
[Description of Notations] 

1. Transparent resin film 

2. Silicon oxide thin film layer 

3. Transparent-thin-film-electrodes layer 

4. Transparent plate 

5. Transparent-thin-film-electrodes layer 

6. Insulating spacer 

7. Split face by countless detailed unevenness 

8. Measuring circuit 

9. Probe 

10. Pen sliding orbit 

T. Touch side transparent electrode 
D. Display side transparent electrode 
Ag. silver paste electrode 



[Translation done.] 
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DRAWINGS 



[Drawing 11 
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fHBSUWffl (T) ©flWEW*:-p*«aW»ll§7-riUix 

(1) <hLTti, -*MEttJ¥*ttO. 1~0. 2mm, 
^3%ttS»* (i-XTx TtiBt) tf«8 0%tt±*o 

Ts ft»W?lHiaia!tttc«ft7-r;UZxtt*tfftt>ft5„ 
Rttftlciizittett SftfcaEfctf 'J b>^ U7* 
U-h7-fil/JU (JJ(T, PET7-r/^^) fcttU 
46, AWE* #yx*U>*7*U-h7.f/b 

/UA, #lltt*°yxXx/U7^;l/A, *fttt?K'J*U7 

[0 0 10] *LT» HJEaKBWIIB^-fyb^cM-iiitc, 
$THII2 0~5 5 nrru »SL<1*3 0~5 0 nm© 20 
SHb^-'fiSigffii! (2) Bffit*tifc«Jt«H 

«a©»js«tt (jtffln<D^?fcgwiff*f§-r« 

ttfg<!:&3„ Mfc, *^(c£tf£iuiaailB&l£€SJf 

saw fiattatcas o TtttoGntttfi&btis c £ & 
<, <feyift±r«ctta:*. o*y % 111120-55 
nnKORfttf-raa^ aa?-3KKsa&aKKtt& 30 

(7) ^RTa«lC|g§*tlTl.''*C4KftS. * 

ftttfcli* B*aa$a<DBft£&BB(cS3&iei-?$o 
Tt>v 2 0 nm5^Tttftfca«Btttfa<»«^U:fc 

ts. y IMtt^i < y A\ aa6<D&a€3a L 

AB©Bfc»Lff*L<4l*tt3E4:ft*. 

[0011] wsMVTjt&mm (2) ©««#s 

Jt£&*%. CVDJ6»©?tiBBfiB¥at^UkKn?K 40 
tiS © P -x <fc o TffMf 5 =1 -7- 4 Xfftt 
[0 0 12] fflZlt. iJiex/\°'y^y>^;£T1i> * 



ts HlSWfc»S:L<ftfoft5MI3PET7*M/AJg:<i: 

7-f /l//v&X/\ 0< y £ 'J V?3IS©X£liF»gtefchlif LT-lz 

«**S^LlWftJcWA-r«ci:^ E*frt©ll£Jt 
5-1 0-1~1 0-3To r rSStcftO. ^LTilJi;&X 
ttBa??* hnvSatcJcoTX/ty *a»LT\ 2 
0~5 5 nmfl>a«*»«*-S£ST?*S. 
[00 1 3] -73, P-7V>?;£<hLT#J/TVf3^/U 

Eawi»J»7 -1- ;i>A©#ffit;:, k<K y ->5if>©W*» 
£££ (fi!l*tf*->UV» 7*At KP*7*U>a©55 

*»«£LTB»»a£*»%ELfca») Xfc°> 
p~ T^y<7\ r-fy7"a-f-f>^ x7u-p-x 

U Cft£*Ktt&4»6Lfta^J^Bi!SrFU:ftB 

r^o wmci oo°cbu&. 4s&a£8o%aa4>aa 
Ka»HftTK»»iBS«ir« t» «#y ->7+r>«ft 

¥ttE#SLT-|HM--rmfc£fbU 2 0~5 5nm 

©wrpa/asti*. croi^s^-^©-^^ 
to) ZftMVimit Lzma Lssnf-mmnztT 

[0 0 14] ft % IBKy^yyB, fl^bnUHH 



#tt^6(sawbai<K «w Atf n - v i 

10) t LT±ft*tlT^S. C©fb¥«3gW:«*«JC 
ttTEftl (nti»^g) T?S*n*^ TBfb2jC5x 

[00 15] 
[ftl] 

^ H 



•Si N 

I I 
H HJ 



[00 16] 
[ft 2] 



( 4 ) 
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Y 



A ' 




n 



[ooi7] we* ■JS'? if ssyicig 

<h, IlBWb^^EffiSH£fcffiTTa©?2*L<ft 20 
l\ aSLt^»i. H1600-2, 00 0?S»K 

fcf\ P □ ->5><fc tf 'J >■><!: atfftlc T - 7Z 
[0 0 18] :^c, £t fig7;U=i4->->^>tcJ:5^l/ 30 
KT^UP *->->^ >«7 7 /U=l*->S(D 2 ~ 4ffl«Jg^-T 

•>7X rh7ih+-»7>iAW5n§. tfT't 

[0 0 1 9] ^LTijlB^tfi67yl/=l*->->5>^7K«*: 40 
#fiE#©S£M***SU«c «fc U «®ffl^^d6T^«> 6 

-/W 6^k tfflRO. 0 3t;UcD|iJ^T-«^o 

ffil^r * a - x -f > -7^;£tc <fc o T»EttK7 -f ;UAlc 
□-x-f>yr5o P— tV V^6^7Lfc5, 

(SKI 0 0°Ciu*£) TttlJR*-*. 3— tV>?**ITI* 50 



tSo f£k SfflB^;u— «*tfa/U3-Hfca 

£*±fr6P/UP-hN-1 0 3 X i: LT±T&**lTU» 
[0 0 2 0] Ji(±s II2 0~5 5n mflHMbfr-f JRS 

«KttofiTJcoatf*cti:» ma-ts'^fflis 
is t mmtzm y 6 tuc < < . □ > h a -;u uc 

& y«BL*f < . RfflBiibtcfe^Tf i 
^<Dft*«*<fc*¥/rllT3®yu:i#£fts PVhP-/U 
L-^-T C £ ic cfc § 3o 
[00 2 1] fa, H5efe*ffR&*E£U:olvrtt» $ 

«**n*Rfb^-r*o-»fb^-fii6fr60{b¥«Mtt 

TWDfflW&aSSTttv »BJ»*lxSHWbfr'f JRtf S i O 
x ( x = 1~1. 9) T*jS**lSfc0T% SiO^Si 
203£<!:ttt??LT^3ttfiT i 2s3o C*iS©##EJ: 

y. 3Wb*--r*<fc y j bJB»r*fl { K< **iitiiERTffi 

v +f V^tS67;U P -> 5 ><D P - x -1- V ? "fr 6 % 
SKfb^-'f *«tt«»fti:»{b^'f JRU:ifi< ft^T^S 

[0022] msmcr^mmte. tvrmmwmm? 
(4) ic<$>mm®mBmLT$>^\ ^-ssa^ ctie 

[0 0 2 3] *'y7 c flOTtiiW2 0~5 5nm© 

»fb^'r«i©±ic» x-rx^u-ffliTttaws (4) 
©M-sic«Ji-rsii0^»)i«« (3. 5) tco^TK 



